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1. Introduction
This is an in vitro serumneutralization (SN) assay nethod which
utilizes cytopathic effects (CPE) or fluorescent antibody
technique (FAT) in a cell culture systemto determ ne the SN
antibody titer against pseudorabies virus (PRV). The SN assay
uses a constant anmount of virus to test varying dilutions of
serum The assay neets the requirenents in the Code of Federal
Regul ations, Title 9 (9 CFR) to test serum sanples collected from
vacci nated and control swine for potency testing of inactivated
PRV vacci nes.
2. Materials
2.1 Equi pnent/Instrunentation

2.1.1 36° £ 2°C, 5 £ 1% CGO,, high humdity incubator?

meeting the requirenents in the current version of

GDOCSOP0004

2.1.2 Water bath?

2.1.3 Inverted |ight m croscopes

2.1.4 Fluorescent m croscope*

2.1.5 96-well cell culture plates®

2.1.6 Vortex m xerS®

2.1.7 Mcropipetters: 200-ul and 1000-ul single
channel ;7 300-ul x 12-channel ®

2.1.8 12x75-nmm pol ystyrene tubes®

! Mbdel 3158, Forma Scientific, Inc., Box 649, Marietta, OH 45750-0649 or equi val ent

2 Cat. No. 15-461-10, Fisher Scientific, Inc., 319 West Ontario, Chi cago, |L 60610 or
equi val ent

3 Mbdel CK, O ynpus Anerica, Inc., 2 Corporate Center Dr., Melville, NY 11747-3157 or
equi val ent

4 Mbdel BH2, O ynpus Anerica, Inc. or equival ent
5 Costar 3596, Costar Corp., 1 Alewife Center, Canbridge, MA 02140 or equival ent

5 Vortex-2 Genie, Mdel G560, Scientific Industries, Inc., 70 Orville Dr., Bohenmia, NY 11716
or equival ent

7 pi petman, Rainin Instrument Co., Mack Rd., Box 4026, Wbburn, MA 01888 or equival ent

8 Fi nnpi pettes, Cat. No. NX204662D, A. Dai gger Conpany, Inc., 199 Carpenter Ave., Weeling, IL

60090 or equi val ent

® Fal con 2058, Becton Di ckinson Labware, Becton Dickinson & Co., 2 Bri dgewater Ln., Lincoln
Park, NJ 07035 or equival ent
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2.2 Reagents and Supplies
2.2.1 PRV reference virus, Shope strain?®

2.2.2 Madin-Darby bovine kidney!* (MDBK) cells free of
extraneous agents as tested by 9 CFR

2.2.3 Mninmm Essential Medium (MEM
2.2.3.1 9.61 g MEM?
2.2.3.2 2.2 g sodi um bi car bonat e®®
2.2.3.3 QS to 1000 M wth deionized water,
adjust pHto 6.8-6.9 with 2N hydrochloric acid
(HQ)
2.2.3.4 Sterilize through 0.22-umfilter.?
2.2.3.5 Aseptical | y add:
1. 10 m L-glutam net
2. 5 m lactal bum n hydrol ysate'’
3. 100 units/m penicillin?
4. 50 wug/mM gentam cin sulfate?®
5. 100 ug/mM streptomycin?
2.2.3.6 Store at 4° + 2°C
2.2.4 Gowh Medium

2.2.4.1 900 ml of MEM

ORef erence virus, available on request fromthe Center for Veterinary Biol ogics-Laboratory
(CvB-L), P.O Box 844, Ames, |A 50010

Ucat. No. CCL-22, Anerican Type Culture Col |l ection, 12301 Parklawn Dr., Rockville, M
20852- 1776 or equi val ent

PMEM W th Earle's salts w thout sodi um bicarbonate, Cat. No. 410-1500EF, Life Technol ogi es,
Inc., 8400 Helgerman Ct., Gaithersburg, MD 20884 or equival ent

Bcat. No. S 5761, Si gma Chemical, Inc., P.O Box 14508, St. Louis, MO 63178 or equival ent
“cat. No. 9535-01, J.T. Baker, Inc., 222 Red School Ln., Phillipsburg, NJ 08865 or equival ent
Bcat. No. 12122, Gel man Sciences, 600 S. Wagner Rd., Ann Arbor, M 48106 or equival ent

16| - gl ut ani ne-200 mM (100X), liquid, Cat. No. 320-503PE, Life Technol ogi es or equival ent
YEdamin S, Cat. No. 59102, Sheffield Products, P.O Box 630, Norwick, NY 13815 or equival ent

Bcat. No. 0049-0530-28, Schering Laboratories, 2000-T Galloping Hill Rd., Kenilworth, NJ
07033 or equival ent.

Cat. No. 0061-0464-04, Schering Laboratories or equival ent
Dcat. No. S-9137, Sigmm Chenical, Inc. or equival ent
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2.2.4.2 Aseptically add 100 m fetal bovine serum
(FBS), heat inactivated at 56° £ 2°C for
30 £+ 5 mnutes.
2.2.5 Maintenance Medi um
2.2.4.1 98 m of MEM
2.2.5.2 2 nmM of FBS

2.2.6 Swine Anti-Pseudorabies Fluorescein
| sot hi ocyanat e Label ed Conj ugat e?!

2.2.7 Dul becco’s phosphate buffered saline (D PBS)
2.2.7.1 8.0 g sodiumchloride (NaC )22
2.2.7.2 0.2 g potassiumchloride (KO)?2

2.2.7.3 0.2 g potassi um phosphate, nonobasi c,
anhydr ous (KHPQ,) 4

2.2.7.4 0.1 g magnesi um chl ori de, hexahydrate
(MQ ; o 6H0 *

2.2.7.5 Dissolve with approximately 900 m
dei oni zed water to obtain a primary sol ution.

2.2.7.6 Dissolve 1.03 g sodi um phosphat e,

di basi ¢, anhydrous (Na,HPQ,)?% with 10 ml dei oni zed
water. Heat to 60° + 2°C, then add to primary

sol uti on.

2.2.7.7 Dissolve 0.1 g calciumchloride (Cad ,)?
with 10 m deionized water. Add slowy to the
primary solution to avoid precipitation.

2.2.7.8 QS to 1000 mM wth deionized water,
adjust pHto 7.0-7.3 with 2N HO, and filter
through a 0.22-umfilter.

2prv conjugate, available on request fromthe CVB-L or equival ent

2Cat. No. 3624-01, J.T. Baker or equival ent
Bcat. No. P217-500, Fisher Scientific, Inc. or equi val ent
%Cat. No. 3246-01, J.T. Baker or equival ent
®cat. No. MB3-500, Fisher Scientific, Inc. or equi val ent
%Cat. No. 3828-01, J.T. Baker or equival ent
Z’Cat. No. 4225-05, J.T. Baker or equival ent
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2.2.8 80% Acet one
2.2.8.1 80 m acetone?
2.2.8.2 20 M distilled water

2.2.8.3 Store at roomtenperature (RT)
(20° to 25°C).

3. Preparation for the test

3.1

3.2

3.3

Personnel qualifications/training

Per sonnel nust have training in the i nmunol ogi c basis
of SN assays, cell culture techniques, and FAT and in
the principles of aseptic technique.

Preparation of equi pment/instrunmentation
3.2.1 Set a water bath at 56° = 2°C
3.2.2 Set a water bath at 36° + 2°C.
Preparation of reagents/controls

3.3.1 Two days prior to test perfornmance

3.3.1.1 Seed 96-well cell culture with NMDBK
cells, in Gowmh Medium at a cell count that w il
produce a nonol ayer after 2 days of incubation at
36° £ 2°C. This beconmes the MDBK Plate. G owh
Mediumis changed if excess acidity of the medium
is observed as indicated by a change fromred to
yell ow of G owh Mediumor cells are not confl uent
2 days after incubation.

3.3.2 On day of test performance

3.3.2.1 Stock Virus Preparation. Rapidly thaw a
vial of PRV Reference Virus in a 36° + 2°C wat er
bath. Dilute the virus in MEMto contain 50-300
50%tissue culture infective dose (TClI D)/ 100 ul.

Bcat. No. A 6015, Sigmm Chenical, Inc. or equival ent
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3.3.2.2 Virus Back Titration. Make 3 seri al
tenfold dilutions of Stock Virus.

1. Place 0.9 mM of MEMinto 3, 12x75-nmm
pol ystyrene tubes | abeled 10-' to 103
respectively.

2. Transfer 0.1 m of Stock Virus to the
10! tube; mx by vortexing. Discard pipet
tip.

3. Transfer 0.1 m fromthe 10! tube to the
102 tube; mx by vortexing. Discard pipet
tip.

4. Repeat 3.3.2.2.3 to the remaining tube,
transferring fromthe 102 to the 103 tube.

3.3.2.3 On day of MDBK Pl ate exam nation

1. Dilute Swine Anti-pseudorabies
Fl uorescei n | sot hi ocyanat e Label ed Conj ugate
according to manufacturer’s instructions.

3.4 Preparation of the sanple (on day of test performance)

3.4.1 Heat inactivate all Test Serum Sanples in a
56° £+ 2°C water bath for 30 £ 5 m nutes.

3.4.2 Prepare serial twofold dilutions of Test Serum
Sanples in a 96-well cell culture plate, which becones
the Dilution Plate (see Appendix |I). Twofold dilutions
are made as foll ows:

1. Add 150 gl MEMto all wells in Rows B-H

2. Add 150 ul Test Serum Sanples to Rows A and B
Mx Row B with the multi-channel m cropipetter
(4-5 fills). The sane tips may be used

t hr oughout .

C:mjth the nmulti-channel mcropipetter (4-5

3 Transfer 150 ul fromRow B to Row C. M x Row
fills).

4. Continue as in 3.4.2.3 for the remaini ng rows.
Discard 150 ul fromall wells in Row H.
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5. Add 150 ul of Stock Virus to all wells of the
Dilution Plate. Tap plates gently to m x.

| ncubate for 60 £ 10 mnutes at 36° = 2°C to all ow
for neutralization of virus. This is an
additional twofold dilution of Test Serum Sanpl es.

4. Perf ormance of the test
4.1 Decant Gowh Mediumfroma MDBK Pl at e.

4.2 Inoculate 50 ul/well of each Virus-Test Serum m xture
into 5 wells/dilution of a MDBK Pl ate.

4.3 Inoculate 50 ul of each dilution of Virus Back
Titration into 5 wells of a MDBK Pl ate.

4.4 Miintain 2 or nore wells on a MDBK Pl ate as
uni nocul ated cell controls.

4.5 |Incubate MDBK Plates for 60 + 10 m nutes at
36° + 2°C.

4.6 Add 200 ul /well of Maintenance Mediumto all wells (do
not renove virus serummx). |Incubate MDBK Pl ate for
96 + 12 hours postinoculation (HPlI) at 36° + 2°C.

4.7 CPE counting is the primary nmethod of determ ning the
TCl Dso.

4.7.1 96 HPI, examne the wells wth an inverted

m croscope. The CPE of PRV is visible as grape-like
clusters of rounded cells in the cell nonol ayer where
the cells have been destroyed by the virus.

4.7.2 Record the nunber of wells/dilution show ng any
characteristic CPE of PRV for each Test Serum Sanpl e
and Virus Back Titration.

4.7.3 Calculate the TCI Dy, of the Test Serum Sanpl es
and Virus Back Titration using the Spearman- Kar ber
met hod as nodified by Finney.

4.7.4 The titer of the Test Serum Sanple is the
reci procal of the serumdilution determned to contain
one TCI Dso.

4.8 If CPEis difficult to interpret, an FAT may be
conducted as foll ows:
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4.8.1 Decant nedia fromthe NVDBK Pl at e.
4.8.2 Fill wells with 80% Acet one.
4.8.3 Incubate at RT for 15 + 5 m nutes.

4.8.4 Decant the 80% Acetone fromthe NMDBK Pl ate and
air dry at RT.

4.8.5 Pipette 35 ul of Swine Anti-Pseudorabies
Fl uorescei n | sot hi ocyanate Label ed Conjugate into al
wells. Incubate for 45 + 15 m nutes at RT.

4.8.6 Rinse by filling the wells conpletely in D PBS,
allow to stand for 5 + 2 mnutes, and decant.

4.8.7 Repeat for a total of 2 washes.

4.8.8 Dipthe plate in distilled water, decant, and
allowto air dry or dry at 36° =+ 2°C

4.8.9 Examne wells with a fluorescent m croscope.

4.8.10 A well is considered positive if typical
nucl ear, apple-green fluorescence is observed.

4.8.11 Record and calculate as in 4.6.2 through 4.6.4.

Interpretation of the test results

5.1 The test is invalid if visible contam nati on or serum

toxicity is observed in >2 wells of all dilutions of a Test
Serum Sanpl e.

5.2 The test is invalid if CPE or fluorescence is observed
in any of the control wells.

5.3 For a valid assay, the Virus Back Titration nust have
bet ween 50-300 TCl Dso/ 100 ul .

Report of test results

6.

1

Record all test results on the test record.
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9. Appendi x
9.1 Appendix |
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